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Engineering 
Aspects of Fatigue 


BASIC DEFINITIONS 

Various theories and design methods have been proposed in relation to the mech¬ 
anism of fatigue failure [53-60]. With reference to engineering design, the relevant 
fatigue cycle notation and definitions are illustrated graphically in Figs. 13.1 and 
13.2. It is of interest to note that when the relevant typical stress cr max is plotted 
against the number of stress cycles, there is a fairly rapid change in the shape of 
the curve at about 10 6 to 10 7 cycles, beyond which a constant stress is approached. 
This value is defined as the endurance limit. 

The majority of fatigue results are obtained for completely reversed stress in 
pure bending marked by the significant amount of scatter. For tension-compression 
or push-pull tests, an endurance limit of approximately 75% of that obtained in 
bending may be assumed for the correlation purposes. However, because of the sig¬ 
nificant scatter encountered in fatigue testing, statistical analysis is recommended 
for data reduction. 


CUMULATIVE DAMAGE CRITERION 

When several different stress amplitudes and periods of operation are involved 
throughout the lifetime of a particular component, cumulative damage concept 
can be used in the calculations [59]. Although this method should be employed 
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